1/23 



4-1 
4-2- 

4-n- 



FIG. 1 



ROUTING 
CONTROLLER 



11 



STORAGE 
ROUTING 
TABLE 



T 







^2-1 








INPUT PORT 












— ► 


INPUT PORT 












;^2- 


I 




INPUT PORT 














^2-n 





21 



A 



T 

i_ 



SWITCH 



30 



DATA 

PROCESSING K 
UNIT 



20 



STORAGE 



21 





^3- 


1 








OUTPUT PORT 










— ^ 
— ► 


OUTPUT PORT 










; ^s- 


•2 




OUTPUT PORT 
















n 



5-1 



-5-n 



DATA (PACKET) FLOW 



CONTROL SIGNAL 



2/23 



FIG. 2 



RECEIVE PACKET 



101 



READ CONTENT 
HEADER 



S 



102 



YES 



104 



REBUILD DATA OR 
PROCESS THE 
CONTROL SIGNAL 



IS 

THIS NODE THE 
DESTINATION OF THE 

PACKET 

? 

NO 



103 



ROUTING 



SEND TO THE 
NEXT NODE 



106 




YES 



108 



RE-TRANSMIT 



( END ) 



3/23 



FIG. 3 



CONTENT-ORIENTED ROUTING SESSION 



STR 



AP 



NW 



Link 



STR 



-AP- 



NW 



Link 



STR 



-AP- 



NW 



Link 



STR 



AP 



NW 



Link 



SOURCE 
NODE 



RELAY 
NODE 



RELAY 
NODE 



STR: STORAGE CONTROL LAYER 
AP: SESSION LAYER AND ABOVE 
NW: NETWORK AND TRANSPORT LAYER 
Link: DATA LINK AND PHYSICAL LAYER 



DESTINATION 
NODE 



301 



FIG. 4 



302 



CONTENT 
HEADER 


DATA 


i 303 


304 






DESTINATION 

ADDRESS 
/DESTINATION) 

NETWORK 

STORAGE 
VADDRESS J 


SOURCE 

ADDRESS 

(SOURCE) 

Insa 


OTHER 
INFORMATION 





4/23 



FIG. 5 



READOUT DATA FROM 
STORAGE OR CONTROL 
UNIT (MEMORY) 



121 



DIVIDE DATA INTO 
SPECIFIC SIZE CELL 



122 



RECORD THE TOTAL 
CELL NUMBER AND 
SEQUENCE NUMBER 
FOR EACH CELL 



123 



ADD CONTENT HEADER 
TO EACH CELL 



124 



( END ) 



FIG. 6 



401 

403- 



DESTINATION NSA 


NEXT HOP NSA 


A 


a 


B 


b 











402 
404 



5/23 



FIG. 7 



NO 



( START ) 











^101 


RECEIVE 


PACKET 






Lf 102 


READ CONTENT 
HEADER IN EACH 
PACKET 






H1 


STORE 


DATA ? 






[yes 


^142 



REBUILT DATA 




STORE DATA 



REQUEST FOR p 
RESENDING LOST 
PACKET 



( END 



6/23 



FIG. 8 



301 



302 



CONTENT 
HEADER 


DATA 




: 303 


304 


305 


3Q6"""— 






DESTINATION 
ADDRESS 
/DESTINATION^ 
NETWORK 
STORAGE 

Iaddress / 


SOURCE 

ADDRESS 

(SOURCES 

Insa J 


DATA 

IDENTIFIER 


PACKET 
IDENTIFIER 

/SEQUENTIAL^ 
NUMBER 
FOR EACH 

VPACKET 1 


OPTIONS 



FIG. 9 



RECEIVE PACKET 



161 



READ CONTENT HEADER P 
IN EACH PACKET 



DISTINGUISH DATA AND 
CHECK REFERENCE 
NUMBER OF EACH 
PACKET 



162 



163 



REBUILT DATA 
(CONTENT) 



164 



C END ) 



7/23 



FIG. 10 



RECEIVE PACKETS 



READ CONTENT 
HEADER OF 
EACH PACKET 



181 



182 




PUT LOST PACKET 
NUMBER TO THE 
CONTROL UNIT 



SEND A MESSAGE 
TO THE PREVIOUS 
NODE TO REQUEST 
RE-TRANSMISSION 
FOR THE LOST 
PACKET 



185 



C END ) 



8/23 



FIG. 11 



RECEIVE REQUEST 
MESSAGE 



-if 



201 



DETECT REQUESTED 
IDENTIFIER FOR DATA 
AND/OR PACKET FROM 
THE MESSAGE 



15' 



202 



READOUT DATA AND 
DIVIDE IT INTO CELLS 
IF NEEDED 



203 



ADD CONTENT HEADER 
TO EACH CELL 



204 



SEND PACKET TO THE 
NODE REQUESTING 




9/23 



FIG. 12 



301 



302 



CONTENT 
HEADER 



DATA 



DESTINATION 
ADDRESS 
/DESTINATIONS 
NETWORK 
STORAGE 
\ADDRESS 



303 



SOURCE 
ADDRESS 
/-SOURCES 

Insa J 

"P 

304 



DATA 

IDENTIFIER 



7^ 
305 



PACKET 
IDENTIFIER 
/SEQUENTIAL! 
NUMBER 
FOR EACH 
PACKET 

306 



IDENTIFIER 
OF 

REQUEST 
FOR 

RESENDING 
A PACKET 



307 



FIG. 13 



401 



402 



403 



DESTINATION NSA 



NEXT HOP NSA 



STORING POINT 
(REGION/POSITION) 



/home 



B 



0xbfbfd9e0 



410 



411 



412 



413 



414 



415 



10/23 



FIG. 14 



ASSIGN STORAGE 
REGION "c" FOR 
ROUTE 514a 

ASSIGN STORAGE 
REGION "e" FOR 
ROUTE 514b 




508 



ASSIGN STORAGE 
REGION "a" FOR 
ROUTE 514a 

ASSIGN STORAGE 
REGION "b" FOR 
ROUTE 514b 



11 /23 



FIG. 15 



RECEIVE PACKET 






READ CONTENT 
| HEADER 




r 


STORE THE DATA 
TEMPORARILY j 




f 


DETERMINE THE ROUTE 
TO THE DESTINATION 
NODE 






FORWARD TO THE 
NEXT HOP NODE 






RE-TRANSMIT IN CASE 
OF SENDING FAILURE j 






DELETE DATA 


\ 





IT 



601 



602 



603 



S 



604 



605 



606 



607 



( END ) 



12/23 



FIG. 16 



SAVE PACKET 
IN THE DATA 
PROCESSING UNIT 
(MEMORY) 
TEMPORARILY 



RECEIVE PACKET 



621 



READ CONTENT 
HEADER 



IT 



622 



STORE DATA IN 
MEMORY 



623 




YES 



625 



ROUTE AND 
TRANSMIT TO THE 
DESTINATIION 



SAVE DATA OR 
PROCESS THE 
CONTROL SIGNAL 



ir 



631 



13/23 



FIG. 17 



RECEIVE PACKET 
AND HEADER 
PROCESSING 



641 




DATA IN DATA 
PROCESSING UNIT 
TO THE STORAGE 



IS 

THIS NODE THE 
DESTINATION OF THE 
PACKET 

YES 



645 



REBUILT AND 
SAVE DATA 



647 



DELETE PACKET 



ROUTE AND 
TRANSMIT TO THE 
DESTINATION 



648 



C END ) 



14/23 



FIG. 18 



READOUT 
CONTENT HEADER 



MAP CONTENT 
IDENTIFIER WITH 
PRIORITY LEVEL 



661 



662 



CONFIRM REQUESTED 
BANDWIDTH AND 
DETERMINE THE ROUTE 



663 



REROUTE FOR 

ENOUGH 

BANDWIDTH 



664 



DOES THE 
ROUTE HAVE ENOUGH 
BANDWIDTH 



SEND DATA 



666 



( END ) 



15/23 



FIG. 19 










PRIORITY IN 

PACKET 

PROCESSING 





303 304 305 308 



FIG. 20 



401 



402 



404 



DESTINATION NSA 



B 



410 



420 



NEXT HOP NSA 



411 



421 



AVAILABLE BANDWIDTH 
20Gb 
50Gb 



414 



424 



16/23 



FIG- 21 



^701 

CONTENT RELAY 
NODE A 



B 



702 



703 



REGULAR 
ROUTING 



RE-TRANSMISSION 
CASE 1 



RE-TRANSMISSION 
CASE 2 



FORWARD ™ 



706 



WAITING TIME FOR 4 
TRANSMISSION 
CONFIRMATION 

708 



710 



714 



2-b 



FORWARD 
REQUEST 



RE-TRANSMISSION 

: — 

715 



70S 

FORWARD 



707 



FORWARDING 
FAILURE 




RE-TRANSMISSION 



709 



PARTLY 
FAILURE 



REQUEST FOR 
RE-TRANSMISSION 




2-a 



RE- 
TRANSMISSION 

^T* 

713 



RE-TRANSMISSION 



^716 



17/23 



FIG. 22 




18/23 



4-1 
4-2- 

4-n- 



F/G. 23 

^ 10 



11 



ROUTING 
CONTROLLER 



STORAGE 
ROUTING 
TABLE 



T 





^2-1 








INPUT PORT 














INPUT PORT 










; ^2- 


I 




INPUT PORT 


















A 





T 

i 



BI- 



SWITCH 









1 






DATA 




PROCESSING 


UNIT 





20 



STORAGE 



21 



21 



12 



INFORMATION 
FROM LOWER 
LAYER 
PROTOCOLS 





^3- 


1 








OUTPUT PORT 












OUTPUT PORT 












•2 




OUTPUT PORT 














^3- 


n 



5-1 

•5-2 

5-n 



19/23 



FIG. 24 



RECEIVE PACKET 



READ CONTENT 
HEADER 



901 



902 



YES 



IS 

THIS NODE THE 
DESTINATION OF THE 
PACKET 



903 



SAVE DATA OR 
PROCESS THE 
CONTROL SIGNAL 



904 



NO 



ROUTING IN 

APPLICATION 

LAYER 



906 



MORE 
THAN TWO AVAILABLE 
NEXT HOPS 

YES 



DETERMINE THE 
ROUTE USING 
NETWORK LAYER 
INFORMATION 



TRANSMIT 



908 



( END ) 



20/23 



FIG. 25 




li 

21 /23 



FIG. 26 



RECEIVE 


PACKET 






READ CONTENT 
HEADER 



941 



942 



YES 



IS 

THIS NODE THE 
DESTINATION OF THE 
PACKET 
? 



943 



SAVE DATA OR 
PROCESS THE 
CONTROL SIGNAL 



944 



NO 



ROUTING IN 

APPLICATION 

LAYER 



DETERMINE THE 
ROUTE TO THE 
NEXT HOP WITH 
TE 



TRANSMIT 



-945 



946 



947 



( END ) 



V 

1 * T ' 

22/23 



F/G. 27 



YES 



RECEIVE PACKET 



1001 




READ CONTENT 
HEADER IN EACH 
PACKET 



NETWORK LAYER 
ROUTING 



1003 



IS 

THIS NODE THE 
DESTINATION OF THE 
PACKET 

? 



1006 



SAVE DATA OR 
PROCESS THE 
CONTROL SIGNAL 



1007 



NO 



ROUTING IN 

APPLICATION 

LAYER 



1008 



TRANSMIT 



1004 



DATA HANDLING 
IN APPLICATION 
LAYER 



15- 



1009 



( END ) 



23/23 



FIG. 28 




